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ABSTRACT 

A screening apparatus and a Method are provided 
for separating mixed material into coarse materials and 
finer materials. After dumping nixed materials with a loader 
into a bucket located in an upper section of a screening 
apparatus, a movable wall moving at a predetermined speed 
along the bottom of the bucket pushes the mixed materials 
into a bottom opening of the bucket over a first material 
separating screen defining a slope with reference to the 
ground and subjected to vibrations of a shaking device. The 
apparatus may further comprise parallel spaced bars for 
primary removing of large debris. 
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SCREENING APPARATUS A17D 
•UmfOO FOR SCRELUllfG MIXED MATERIALS 

FIELD OF ME IHVEMTIOH 

The present invention relates to a screening 
apparatus for separating mixed materiel into coarse 
materials and finor materials, and a Method for screening 
mixed materials. 

ii.\CK-i?ou::D or ihe invention 

Known in the art, there are screening apparatuses 
used for separating mixed materials, such as loam, sand, 
gravel or other similar products, into coarse and finer 
materials with the use of a vibrating meshed screen. The 
meshes of the screening are sized according to the desired 
size of the finer materials. Generally, the mixed materials 
are sieved two or three times for obtaining a suitable 
quality and are conveyed through the apparatus with belt 
conveyors or archimedes screws. 

For obtaining greater efficiency and for other 
numerous reasons, such as the greater transportation costu. 
and the local legislations on storage, more and more 
excavation firms process the top soil and other types or 
t:oil on site. Generally, the process consists in directly 
putting the mixed materials from the ground into the 
apparatus. This As particularly suitable when the separated 
materials are used on the site. The sane process may also be 
used in a sand quarry. 

Generally, the separating apparatus currently used 
are bulky and ore difficult to be moved. Host of them have 
problems with large rocks, stumps or wood pieces which 
affect the separating and may damage the apparatus. 
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The screening apparatus used in the prior art are 
generally loaded with a loader dropping the nixed materials 
into the apparatus. This may lover the efficiency of the 
apparatus because the screen will be saturated -nd not able 
to get all the fine materials which will be rejected by the 
coarse materials. Some apparatuses have been provided to 
resolve the above-mentioned drawback, like U.S. patent no. 
5,082,555 issued on January 21, 1992, which uses a tilting 
hopper body. Suc ; i arrangement is however difficult to use 
with humid materials which tend to stick together and fall 
in sequence when the tilt angle is important. 

SUMMARY OF THE INVENTION 

15 Tne object of the present invention is to provide 

a screening apparatus which allows a constant feeding of the 
vibrating screen of a screening apparatus to produce an 
efficient screening even when the material is humid. 

More particularly, tne object of the present 
20 invention is to provide a screening apparatus for separating 
mixed material into coarse materials and finer materials, 
the screening apparatus comprising: 

a frame having a lower section for resting on a 
surface, and an upper section; 
25 - a vibrating screen unit comprising a first 

material separating screen sloping downward with respect to 
the surface from an upper edge toward a lower edge, the 
first material separating screen being supported by the 
frame between the lower and upper sections; 

shaking moans for shaking the vibrating screen 

unit; 

a bucket for receiving the mixed materials, the 
bucket being located in the upper section of the frame and 
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comprising a bottom evening located over the first material 
separating screen adjacent tlie upper edge thereof; 

a vail Movable along tke bottom of the bucket for 
pushing the nixed materials Into the bottom opening; and 

means for moving the wall at a predetermined 

speed . 

In use, the first Material separating screen is fed 
with the mixed Materials as tfee wall pushes the Mixed 
Materials at the predetermined speed along the bottom of the 
bucket into the bottom opening. 

According to a preferred embodiment, the bucket 
has a superior part provided with screen means for 
preventing large coarse Materials froR falling into the 
bucket. Preferably, the screen Means comprise a plurality of 
spaced bars parallel to each other rnd parallel to the 
dicpliicewoiit ojl the wall, the bars having ends inserted in 
slots provided in the upper section of the frame. 

According to another preferred embodiment, the 
screening apparatus may farther comprises means for sweeping 
away the large coarse Materials en an upper surface of the 
screen means. The me&ns for sweeping away the large coarse 
materials preferably comprise a movable rack operated by a 
cable and pulley linkage provided for moving the rack along 
the upper surface of the screen means in a direction 
opposite to a direction of movement of the wall. 

According to a still preferred embodiment, the 
means for moving the wall comprise at least two hydraulic 
actuators, each of thre actuators operating an arm having a 
first end operati-rely attached to the frame and a second end 
operatively attached to the wall. 

According to e still preferred embodiment, the 
vibrating screen unit comprise a second material separating 
screen underneath the first vmterial separating screen and 
in parallel thereto, the second material separating screen 
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having neshes smaller than meshes of the first Material 
separating screen, whereby the finer materials are sieved a 
second time by the second material separating screen for 
obtaining further finer materials. 

According to a still preferred embodiment, the 
screening apparatus further comprises a transversal 
longitudinal conveyor adjacent the lowei* edge of the first 
material separating screen for conveying the coarse 
materials rejected therefrom to a renote location. 

According to a still preferred enbodiment, the 
screening apparatus further comprises at least one pair of 
wheels and a tr*il*r hitch so that the screening apparatus 
is portable. 

The object of the present invention is also to 
15 provide a scre^njTKj opp^r^tuf? for separating mixed material 
into coarse materials and finer materials, the screening 
apparatus comprising: 

a frame having a lower section for resting on a 
surface, and an upper section; 

a vibrating screen unit comprising a first 
material separating screen sloping downward with respect to 
t.ie surface from an upper edge toward a lower edge, and a 
second material separating screen underneath the first 
material separating screen and in parallel thereto, the 
second material separating screen having meshes saaller than 
meshes of the first material separating screen so that the 
finer materials are sieved a second time by the second 
material separating screen for obtaining further finer 
materials, the first and second material separating screens 
30 being supported by the frame between the lower and upper 
sections; 

shaking means for shaking the vibrating screen 

unit? 
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a bucket for receiving the nixed materials, the 
bucket being located in the upper section of the frame and 
comprising a bottom opening located over the first material 
separating screen adjacent the upper edge thereof, and 
having a superior part provided with screen means for 
preventing large coarse materials from falling into the 
L.rc;.«t, the screen means comprising a plurality of spaced 
bars parallel to each other and parallel to the displacement 
of the wall, the bars having ends inserted in slots provided 
in the upper section of the frame; 

means for sweeping away the large coarse materials 
of an upper surface of the screen weans, the means for 
sweeping away the large coarse materials comprising a 
movable rack operated by a cable and pulley linkage provided 
for moving the rack along the upper surface of the screen 
weans in a direction opposite to a direction of movement of 
the wall; 

- a wall movable along the bottom of the bucket for 
pushing the mixed materials into the bottom opening; 

means for moving the wall at a predetermined 
s^peed, the rears comprising at least two hydraulic 
actuators, each of the actuators operating an arm having a 
first end operatively attached to the frame and a second end 
cperatlvely attached to the wall; 

a transversal longitudinal conveyor adjacent the 
lower edge of the first material separating screen for 
conveying the coarse materials rejected therefrom to a 
remote location; and 

at least one pair of wheels and a trailer hitch so 
that the screening apparatus is portable. 

In use, the first material separating screen is fed 
with the mixed materials as the wall pushes the mixed 
Materials at the predetermined speed along the bottom of the 
bucket into the bottom opening. 
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According to another object of the invention , 
there is provided a method for separating nixed material 
into coarse materials and finer materials, the net hod 
comprising th«? steps of: 
5 - dumping mixed materials into a bucket located in 

an upper section of a screening apparatus; 

— moving a wall at a predetermined speed along the 
botton of the bracket for pushing the mixed materials into a 
bottom opening located in the bucket over a first material 

10 separating screen; 

- shaking the first material separating screen. 

In the method, the first material separating screen is 
fed with the mixed materials as the wall pushes the mixed 
materials at the predetermined speed along the bottom of the 
15 bucket into the bottom opening. 

The present invention thus allows a constant 
feeding of the vibrating screen In mixed materials. 

A ncn restrictive description of a preferred 
embodiment wiH now be given with reference to the appended 

BRIEF DESCRIPTION OF THE DRAW I NGS 

FIG. 1 is a bottom perspective view of the 
25 screening apparatus according to the invention, with the 
longitudinal conveyor shown partially. 

FIG. 2 is a top perspective view of the screening 
apparatus of FAG. 1. 

FIG. 3 is a top View of the bucket of the 
30 screening apparatus of FJG. 1 without the wheels. 

FIG. 4 is a cross-sectional view taken along line 
IV-1V of FIG. 3. 
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DESCRIPTION OF A PREFERRED EMBODIMENT 



a 



Referring to FIGS. 1 and 2. there is shown a 
screening apparatus 10 for separating mixed material into 
coarse materials and finer materials, according to tfce 
invention. The apparatus 10 comprises a substantially 
rectangular frame 12 having a lower section Icr resting cn 
surface such as the ground, and an upper section- Tie 
frame 12 has closed and open sides 14 and 16. Hore 
specifically, the lower portion of the side 16 is opened to 
accommodate the bucket of a loader (not shown). 

Within the irame 12 is located a vibrating screen 
unit 20 comprising a first material separating screen 22 
sloping downward with respect to the surface from an upper 
edge toward a lower edge, so that something which does not 
pass through the screen 22 falls beside the closed side 14- 
The screen 22 is supported by the frame 12 between the lower 
and upper sections thereof. The mesh of the screen 22 is a 
selected with respect to the desired size of the fixie 
s.:ateri al . 

As shown in FIG. 2, the vibrating screen unit 2C 
comprises suspension springs 24 located at the sides of tfte 
frame 12. 

The vibrating screen unit 20 is submitted to the 
vibrations or shaking means which may comprise a rotating 
eccentric shafr 26 unbalanced by weights and driven by an 
hydraulic motor (not shown), or by any other suitable 
mechanisms commonly used in the art and apparent to these 
skilled in the art. The power needed to activate the powered 
elements of the apparatus 10 may come from an engine 18 
locHrrd on the frame 12. 

The apparatus 10 comprises, at tbe top pert 
thereof, a bucket 40 for receiving the mixed materials. Une 
bucket 40 comprises a bottom opening 42 located over the 
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screen 22 adjacent the upper edge thereof, next to the side 
16. 

As shown in FIG. 2, the appajjtus 10 comprises a 
wall SO movable along the bottom of tne bracket 40 for 
pushing the nixed materials into the bo t tow opening, so that 
when a loader fill the bucket 40 with mixed materials to be 
treated by the apparatus 10, there is a progressive feeding 
of the screen 22. The screen 22 is thus fed with the nixed 
materials as the wall 50 pushes the mixed materials at the 
predetermined speed along the bottom of tlie backet 40 ir.lo 
the bottom opening 42. 

The means for moving the wall 50 at a 
predetermined speed preferaoly comprise two hydraulic 
actuatbois 60 , each of the actuators 60 operating an arm 62 
5 havi.-jg a first end operatively attached to the frame 12 and 
a second end operatively attached to the side of the wall 5© 
by remans of a slide 64 for compensation of the circular 
mcrememt of the arm 62 with reference to toe linear movement 
of the wall 50, which slides along the sides of the bucket 
20 40 as shown in FIGS. 1 and 2. Of ccurse, another type of 
moving means, such as a directly connected actuators, may be 
used ff-or obtaining the same result. 

The actuators 60 *re powered by an hydraulic pump 
driven* .ry the engine 18. Preferably, a controller and a 
25 remote control system (not shown) allow the driver to 
activate the wall 50 from its loader. The controller 
controls the sequence of the movement of the wall 50. Tne 
controller and the remote control syste* are parts currently 
arallaole on the market and can be easily mounted for 
30 op-rating the apparatus 10 by a person skilled in the art. 
Of coarse, there may be some other controls on the apparatus 
19 itself. 

As aforesaid, the screen 22 is set In angle wit^ 
reference to the ground. It has an edge adjacent the side 16 
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higher than the opposite edge, which is adjacent the side 
14. To obtain an opt i win efficiency, the slope of the screen 
22 needs to be not too ger.tle or steep. A too gentle slope 
reduces the evacuation speed of the coarse materials which 
will accumulate on the screen 22 and prevent the finer 
materials for going through its meshes. A too steep slope 
allows some of the finer materials to go down rapidly 
towards the lower edge without having a chance to go through 
the meshes, therefore rejecting them with the coarse 
materials. It is recommended that a slope of about 10* be 
used. 

Preferably, the botton of the bucket 40 is 
parallel to the screen 22- Therefore, the wall 50 is moving 
slightly upwardly. 

In use, the loader shoves up come mixed materials 
with its bucket and drop its load into the bucket 40. When 
the unloading is over, the operator presses a button on the 
remote control device activating the wall movement sequence. 
The Ktovement of the wall 50 begins and the screen 22 is 
constantly fed in mixed materials to be sieved. The 
vibrations allow the screen 22 to work properly and to 
accelerate the evacuation of the coarse materials 
accumulating on the lover edge of the screen 22. The 
evacuation occurs through an opening in the side 14. 

The finer materials fall by gravity in an 
enclosure 13 at tho louxr portion of the frame 12. The 
enclosure 13 is enclosed between sides of the frame 12 and 
is accessible by the open side 16. The open side 16 is large 
enough to accommodate the bucket of the loader or another 
evacuation means, such as a conveyor which can be used to 
directly load a truck. The enclosure 13 allows the finer 
materials to fall by gravity without being blown away by the 
wind. The loader then removes the finer materials when they 
are in sufficient quantity. 
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Since some i«ix«d materials may comprise large 
rocks, decaying roots, stumps or similar debris, the bucket 
40 may comprises a superior part provided with screen means 
for preventing large coarse materials; iroi falling into the 
5 bucket 40. Referring to FIG. 3, those screen means may 
comprise a plurality of spaced bars 70 parallel to each 
other and parallel to the displacement of tho wall 50 and 
acting as a filter. The bars 70 are parallel to the bucket 
40, itself parallel to the slopping screen 22. The slope of 
10 the bars 70 allows some debris to fall adjacent the side 14. 

The bars 70 have ends Inserted In slots 72 
provided in the upper section of the Iraa? 12 and some bars 
70 can be removed If there Is the need for obtaining a 
greater nesh of the screen means. Typically, the spacing 
15 between the bars 70 is 20 cm. The wall 50 has also slots 52 
for clearing the bars 70. 

Since some of the debris stopped by the bars 70 
may not fall by gravity in spite of the slope, there may be 
provided means for sweeping cvoy the large coarse materials 
20 from the bars 70 each tine the wall 50 Is pushing the mixed 
materials into the bottom opening 42. 

Referring to FIGS. 3 and 4, the means for sweeping 
away the large coarse materials may comprise a movable rack 
80 operated by a steel cable 82 and pulleys 84 provided for 
25 moving the rack 80 along the bars 70 in a direction opposite 
to a direction of movement of the wall 50. The rack 80 is 
moving at the sane speed than the wall 50 since the rack 80 
is mechanically connected to it. When the wall 50 is reset 
towards its initial position, the rack 80 Is also moved 
30 towards its initial position, opposite the initial position 
. of the wall 50. 

As shown in FIG. 4, the pulleys 84 are located at 
both sides of the bucket 40 and the upper strand in 
connected to the rack 80 while the lower strand i6 connected 
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tc the wall 50. Of course, it is possible to reverse the 
order. 

The rack 80 may also prevent the mixed materials 
from accidentally falling over the upper edge of the bucket 
40 adjacent the side 16 and thus contaminating the finer 
materials accumulating under the apparatus 10. This may 
happen when the loader unloads its bucket into the bucket 
40. 

As shown in FIGS. 3 and 4, the rack 80 may also be 
used to mark the edc:e of the bottom opening 42, indicating 
the loader operator to drr>p the nixed materials, not directly 
over the opening 42. Therefore, instead of having the rack 
80 near the upper edge of the bucket 40, at the initial 
position, the rack 80 may be inside of about the width of 
the opening 42. This will not have an impact on the movement 
of the wall 50 because the wall 50 stops over the edge of 
the opening 42, which is when the rack 80 will be at the 
side of the bucket 40. Of course, it is possible to change 
the ratio between the wall 50 and the rack 80 for obtaining 
a full movement of the wall 50. 

Additionally, the wall so may comprise lateral 
flanges 54 for preventing some mixed materials from falling 
over the sides of the bucket 40. 

Referring again to FIG. 1, to obtain further finer 
materials, the vibrating screen unit may comprise a second 
material separating screen 28 underneath the screen 22 and 
in parallel thereto. The screen 28 has meshes smaller than 
meshos of screen 22, whereby the finer materials are sieved 
a second time by the screen 28. 

Because the coarse materials may accumulate around 
the apparatus 10 after a certain amount of time and since 
some of the coarse materials may be suitable for other 
applications, there may be provided a transversal 
longitudinal conveyor 90 adjacent the lower edge of the 
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screen 22 for conveying the coarse materials rejected 
therefroi to a remote location, as shown in FIGS 1 and 2. 
Another conveyor (not chown) may also be used for removing 
either the larger coarse materials stopped by the bars 70 or 
the liner coarse materials rejected by the screen 28, if 
applicable. 

The construction of the apparatus 10 is thus very 
comp-ct and it is likely to be easily transported between 
excavation sites. The apparatus 10 can be transported on a 
flat bed truck or by hauling it if it comprises at least one 
pair of wheels 100 and a trailer hitch 102, allowing c full 
portability. The wheels 100 may be raised or lowered by 
means of an hydraulic actuator (not shown). When the 
apparatus 10 is not hauled or when it is working, the bottom 
of the frame 12 rests on the ground. 

According to another object of the invention, 
there is provided a method for separating mixed material 
into coarse materials and finer materials. The method 
comprises the steps of: 

- dumping mixed materials into a bucket located in 
an upper section of a screening apparatus; 

moving a wall at a predetermined speed along the 
bottom of the bucket for pushing the mixed materials into a 
bottom opening located in the bucket over a first material 
separating screen; 

shaking the first material separating screen. 
In the method, the first material separating screen is 
fed with the mixed materials as the will pushes the mixed 
materials at the predetermined speed along the bottom of the 
bucket into the bottom opening. The apparatus 10 is an 
example of device in which the above-mentioned method can be 
carried out. 

Although a preferred embodiment of the invention 
has been described in detail herein and illustrated in the 
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accompanying drawings, it is to be understood that the 
invention is not limited to this precise embodiment and that 
various changes and modifications may be effected therein 
without departing from the scope or spirit of the invention. 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 

X- a screening apparatus for separating mixed 

material into coarse materials and finer materials, said 
5 screening apparatus comprising: 

a frame having a lower section for resting on a 
surface, and an upper section; 

a vibrating screen unit comprising a first 
naterial separating scr^n sloping downward with respect to 
10 said surface from an upper edge toward a lower edge, said 
first material separating screen being supported by said 
frame between said lower and upper sections; 

shaking means for shaking said vibrating screen 

unit; 

15 a bucket for receiving the mixed materials, said 

bucket being located in the upper section of said frame and 
comprising a bottom opening located over said first material 
separating screen adjacent the upper edge thereof; 

a wall movable along the bottom of said bucket for 
20 pushing the mixed materials into said bottom opening; and 

means for moving said wall at a predetermined 

speed; 

whereby said first material separating screen is fed 
with the mixed materials as said wall pushes the mixed 
25 materials at the predetermined speed along the bottom of 
said bucket into the bottom op ning. 

2. A screening apparatus according to claim 1, 

wherein said bucket has a superior part provided with screen 
30 means for preventing large coarse materials from falling 
into said bucket. 



3. a screening apparatus according to claim 2, 

wherein said screen means comprise a plurality of spaced 
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bars parallel to each other and parallel to the displacement 
of said wall, said bars having ends inserted in slots 
provided in the upper section of said fraac. 

4. A screening apparatus according to claim 3, 
further comprising means for sweeping away the large coarse 
materials on an upper surface of said screen means. 

5. A screening apparatus according, to claim A. 
wherein said means for sweeping away the large coarse 
materials comprise a movable rack operated by a cable and 
pulley linkage provided for moving said rack along the upper 
surface of said screen means In a direction opposite to a 
direction of movement of said wall. 

6. A screening apparatus according to claim \. 
wherein said means for moving said wall comprise at least 
two hydraulic actuators, each of said actuators operating an 
arm having a first end operatively attached to said frame 
and a second end operatively attached to said wall- 

7. A screening apparatus according to claim 1. 
wherein said vibrating screen unit comprise a second 
material separating screen underneath said first saterial 
separating screen and in parallel thereto, said second 
material separating screen having meshes smaller than meshes 
of said first material separating screen, whereby said riner 
materials are sieved a second time by said second material 
separating screen for obtaining further finer materials. 

8. A screening apparatus according to claim 1, 
further comprising a transversal longitudinal conveyor 
adjacent the lower edge of said first material separating 
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screen for conveying said coarse materials rejected 
there fro* to a remote location. 

9 . a screening apparatus according to claim 1. 
5 further comprising at least one pair of wheels and a trailer 

hitch so that said screening apparatus is portable. 

10. A screening apparatus for separating mixed 
material into coarse materials and finer materials, said 

10 screening apparatus comprising: 

a frame having a lower section for resting on a 
surface, and an upper section; 

a vibrating screen unit comprising a first 
material separating screen sloping downward with respect to 
15 said surface from an upper edge toward a lower edge, and a 
second material separating screen underneath said first 
material separating screen and in parallel thereto, said 
second material separating screen having merhes smaller than 
meshes of said first material separating screen so that said 
20 finer materials are sieved a second tine by said second 
material separating screen for obtaining further finer 
materials, slid first and second material separating screens 
being supported by said frame between said lower and upper 
sections; 

25 - shaking means for shaking said vibrating screen 

unit; 

a bucket for receiving the mixed materiols, said 
bucket being located in the upper section of said frame and 
comprising a bottom opening located over said first material 
30 separating screen adjacent the upper edge thereof, and 
having a superior part provided with screen means for 
preventing large coarse materials from falling into said 
bucket, said screen means comprising a plurality of spaced 
bars parallel to each other and parallel to the displacement 
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of said wall, said bars having ends inserted in slots 
provided in the upper section of said frame; 

means for sweeping away the large coarse materials 
of an upper surface of said screen means, said means for 
sweeping away the large coarse materials comprising a 
movable rack operated by a cable and pulley linkage provided 
for moving said rack along the upper surface of said screen 
means in a direction opposite to a direction of movement of 
said w*ll; 

- a wall movable along the bottom of said bucket for 
pushing the mixed materials into said bottom opening; 

means for moving said wall at a predetermined 
speed, said means comprising at least two hydraulic 
actuators, each of said actuators operating an arm having a 
first end operatlvely attached to said frame and a second 
end operatlvely attached to said wall; 

a transversal longitudinal conveyor adjacent said 
lower edge of said first material separating screen for 
conveying said coarse materials rejected therefrom to a 
remote location; and 

at least one pair of wheels and a trailer hitch so 
that said screening apparatus is portable; 

whereby said first material separating screen is fed 
with the mixed materials as said wall pushes the mixed 
materials at said predetermined speed along the bottom of 
said bucket into the bottom opening. 

11 - A method for separating mixed Material into coarse 

materials and finer materials, said method comprising the 
steps of: 

dumping mixed materials into a bucket located in 
an upper section of a screening apparatus; 

moving a wall at a predetermined speed along the 
bottom of said bucket for pushing the mixed materials into 
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a bottom opening located In said bucket over a first 
material separating screen; 

shaking said first material separating screen; 
whereby said first material separating screen is fed 
with the mixed materials as said wall pushes the mixed 
materials at the predetermined speed along the bottom of 
said bucket into the bottom opening. 
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